Improvement of bacterial hydrogen production by ATP in mixed organic compounds extracted from Rhodobacter sphaeroides aerobically cultured under dark conditions.
The aim of this study was to increase the hydrogen production of recombinant Escherichia coli harboring HupSL hydrogenase by supplementing physiologically activating compounds extracted from Rhodobacter sphaeroides cultured under anaerobic dark condition after treating them with dimethyl sulfoxide, and the 0.5% extracts contained 4×10(-8)M ATP, which was 100-fold higher than that in the extracts from E. coli. In addition, it was found that the hydrogen production from recombinant E. coli harboring HupSL hydrogenase isolated from R. sphaeroides was doubled under anaerobic conditions when it was supplemented by the extracts from R. sphaeroides cultured aerobically in dark conditions, and this also showed consistent pattern with the increased level of HupSL hydrogenase expression. Therefore, we conclude that the mixed organic compounds extracted from R. sphaeroides have an ATP which enhances the hydrogen production by increasing the amount of HupSL hydrogenase.